Structural and functional analysis of the homing endonuclease PI-sceI by limited proteolytic cleavage and molecular cloning of partial digestion products.
PI-SceI is a member of an unusual class of rare cutting homing endonucleases produced by an autocatalytic protein splicing from a precursor. To analyze the structural and functional domain organization of the endonuclease PI-SceI and to examine whether the DNA binding activity can be structurally separated from the catalytic activity, we performed limited proteolytic digestion experiments with various proteases. Two protease-resistant fragments spanning the N- and C-terminal halves of the nuclease were identified using different proteases which cleave the protein in the same region. Each fragment contains one of the two conserved LAGLIDADG motifs. The products of the limited proteolytic digests were shown to remain associated and to exhibit specific DNA binding but to be inactive in DNA cleavage. Different from what is observed with native PI-SceI, only one complex is formed as shown in an electrophoretic mobility shift assay. Expression clones for the N- and C-terminal protein fragments obtained by tryptic digestion were constructed, and the proteins PI-SceI-N and PI-SceI-C were purified. Only PI-SceI-N exhibits DNA binding activity. Bending experiments with PI-SceI-N, a mixture of PI-SceI-N and PI-SceI-C, as well as the products of the limited tryptic digest show that a DNA substrate with the full length recognition sequence is bent by 45;. This degree of bending is also observed with a DNA containing only the right side of the recognition sequence, corresponding to one of the DNA cleavage products of PI-SceI. Our results demonstrate that the N-terminal half of PI-SceI which lacks one of the two LAGLDADG motifs is able to bind to DNA specifically and to induce one of the distortions observed to occur in the process of DNA binding by PI-SceI. These results are discussed in light of the recently solved crystal structure of PI-SceI and used to refine a model for the mechanism of DNA binding and cleavage by PI-SceI.